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1 .(Currently Amended) A method of coding speech signals using perceptual 
weighting, the method comprising the steps of: 
sampling a speech signal; 

determining at least one pitch value o f the gftmpled speech signal; 

characterizing the voiced quality of the sampled speech signal; 

training a Lloyd-Max quantizer with pitch values of those speech signals 

characterized as being substantially fully voiced in the characterizing step and not 
training the quantiser with at least some of the speech signals characterized as 
being partially voiced in the characterizing step training a L l oyd - Max quantizer 
with th e pitch valuoa - of thos e apcoch signals from tho determining st e p 
characterised as being s ubstantially fully voiced in th e characterizing s t e p ; and 

quantizing the pilch values of at least the speech signals characterized in the 
characterizing step as bcinp substantially fully voiced and the speech signals 
characterized in the characterizing step as being partially voiced quantizing the 
pitch values from th e training step and th e pitch valuea of thoo(H3pccoh signals 
from th e d e termining stop not charact e rised nG being substantially fully voic e d in 
tho characterizing atop , 

2. (Original) The method of claim I , wherein before the training step further 
comprising a step of median filtering the pitch values of those speech signals 
characterized as being substantially fully voiced in the characterizing step, thereby 
removing pitch doubling errors, 

3. (Currently Amended) The method of claim I, wherein the characterizing step 
includes the substeps of: 

dividing the sampled speech signal into a plurality of frequency spectrum bands, 
establishing the voiced quality of the sampled speech signal in each spectrum band, 

and 
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describing the sampled speech signal as being substantially fully voiced if a majority 
of the plurality spectrum bands are established to be of a speech signal of a voiced 
quality, 

4. (Original) The method of claim 3, wherein the dividing step includes five 
spectrum bands, 

5. (Original) The method of claim 1, wherein the speech signal of the sampling 
step does not use error correction. 

6. (Original) The method of claim 1, wherein after the sampling step further 
comprising the step of buffering the speech signal for a multiple of frames to be block 
quantized in subsequent steps, wherein the number of buffered frames of speech is 
increased during periods of substantially voiced speech to enable more accurate coding 
during the subsequent steps. 

7. (Original) The method of claim 1, further comprising the step of storing the 
quantized pitch values in a memory for later decoding, synthesis and playback. 

8. (Original) The method of claim 1, wherein the quantizing step quantizes 
using two bits per pitch value* 

9. (Currently Amended) The method of claim 1, wherein the determining step 
includes determining a gain of the sampled speech signal, the training step includes 
training a Lloyd-Max quantizer with the gain values of those speech signals from the 
determining step characterized as being substantially fully voiced in the characterizing 
step, and the quantizing step includes quantizing the gain values from the training step 
and the gain values of those speech signals from the determining step not characterized as 
being substantially fully voiced in the characterizing step- 
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10. (Original) The method of claim J , further comprising the step of synthesizing 
speech, wherein a substantially fully voiced speech signal is synthesized using a pitch 
periodic excitation train and a speech signal that is not substantially fully voiced is 
synthesized using a lowpass filtered pitch periodic excitation signal mixed with highpass 
white noise. 

11. (Original) The method of claim 10, wherein the synthesizing step includes using 
pitch periodic excitation trains with substantially flat spectral response. 

12. (Currently Amended) A method of coding speech using perceptual weighting, the 
method comprising the steps of: 

sampling a speech signal; 

buffering the speech signal for a multiple of frames to be block quantized in 
subsequent steps, wherein the number of frames of speech being buffered is 
increased during periods of substantially voiced speech as determined in the 
subsequent steps; 

determining at least one pitch of the speech signal; 

characterizing the voiced quality of the speech signal; 

training a Lloyd-Max quantizer with the pitch values of thos e sp ee ch signals -from the 
determining step of only those speech signals c haracterized as being substantially 
fully voiced in the characterizing step; 

quantizing the pitch values from tho training otop ^ and the pitch valu e s o f of at least 
those speech signals from tho determining st e p not characterized as being 
substantially fully voiced in the characterizing ste p and those speech signals 
characterized as being partially voices in the c haracterizing step: and 

synthesizing speech, wherein a substantially fully voiced speech signal is synthesized 
using a pitch periodic excitation train and a speech signal that is not substantially 
fully voiced is synthesized using a lowpass filtered pitch periodic excitation signal 
mixed with highpass white noise. 
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13. (Original) The method of claim J 2 % wherein the determining step include 
determining a gain of the speech signal, the training step includes training a Lloyd-Max 
quantizer with the gain values of those speech signals from the determining step 
characterized as being substantially fully voiced in the characterizing step, and the 
quantizing step includes quantizing the gain values from the training step and the gain 
values of those speech signals from the determining step not characterized as being 
substantially fully voiced in the characterizing step. 

14. (Original) The method of claim 12, wherein the sampling step is performed at 
a variable sampling rate wherein the sampling rate is increased during periods of 
substantially voiced speech and decreased during other periods. 

15. (Currently Amended) An apparatus for coding speech using perceptual weighting, 
the apparatus comprising: 

a buffer, the buffer inputs a speech signal and stores samples thereof; 
a pitch detector coupled to the buffer, the pitch detector determines a pitch of the 
speech signal; 

a voicing analyzer coupled 10 the pitch detector, the voicing analyzer characterizes the 
speech signal as to whether it is substantially fully voice d or not substantially fully 
voiced : and 

a Lloyd-Max quantizer coupled to the voicing analyzer and pitch detector, the 
quantizer is trained with and quantizes the pitch values of those speech signals 
from the voicing analyzer characterized as being substantially fully voiced, the 
quantizer also quantizes^ but is not trained with, at least some of the pitch values 
of those speech signals from the pitch detector not characterized as being 
substantially fully voiced* 

16. (Oiiginal) The apparatus of claim 15, further comprising a median filter 
coupled between the voicing analyzer and quantizer, the median filter filters the pitch 
values from the voicing analyzer to remove pitch-doubling errors. 

6 

PAGE 10/13 * RCVD AT 5/19/2005 4:58:07 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8?29306 * CS!D:18475232350 * DURATION (mm-ss):M40 



rtPY- 19-2005 15:57 FROM : MOTOROLA PCS IPD 18475232350 TO:USPTO P. 1U13 

Serial No. 09/965,400 

17>(Original) The apparatus of claim 15, wherein the buffer buffers a multiple of 
frames to be block quantized in the quantizer and increases the number of buffered 
frames of speech during periods of substantially voiced speech to enable more accurate 
coding. 

18. (Original) The apparatus of claim 15, further comprising a gain detector 
coupled between the buffer and quantizer, wherein the quantizer is trained with and 
quantizes gain values of those speech signals from the voicing analyzer characterized as 
being substantially fully voiced, the quantizer also quantizes the gain values of those 
speech signals from the gain detector not characterized as being substantially fully voiced- 

19. (Original) The apparatus of claim 15, further comprising a speech synthesizer 
coupled to the quantizer, wherein a substantially fully voiced speech signal is synthesized 
using a pitch periodic excitation train and a speech signal that is not substantially fully 
voiced is synthesized using a lowpass filtered pitch periodic excitation signal mixed with 
highpass white noise. 

20. (Origninal) The apparatus of claim 19, wherein the speech synthesizer includes 
using pitch periodic excitation trains with substantially flat spectral response. 

21 (newly added) The apparatus of claim 15, wherein the voice analyzer is operable to 
characterize at least substantially fully voiced, partially voiced, and weekly voiced 
speech. 
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